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O XXI Encontro da Sociedade Portuguesa de Eletroquímica & XVIII 
Encontro Ibérico de Eletroquímica decorreu no Instituto Politécnico de 
Bragança, Portugal, de 14 a 17 de setembro de 2016. O Encontro 
permitiu aos participantes apresentar e discutir as suas linhas de 
trabalho em Eletroquímica bem como, desenvolver parcerias 
estratégicas com objetivos comuns, pensando também nos desafios 
que se avizinham no âmbito das políticas Europeias. 
 
El XXI Encontro da Sociedade Portuguesa de Eletroquímica & XVIII 
Encontro Ibérico de Eletroquímica ocurrió en el Instituto Politécnico de 
Braganza, Portugal, durante los días 14-17 de septiembre de 2016. El 
Encontro fue una plataforma de debate entre los participantes y un 
lugar privilegiado para presentar y discutir las líneas de trabajo en 
Electroquímica así como, establecer colaboraciones estratégicas con 
objetivos comunes, pensando, también, en los desafíos que se 
avecinan en el ámbito de las políticas europeas. 
 
The XXI Meeting of the Portuguese Electrochemistry Society & XVIII 
Iberian Electrochemistry Meeting took place at Instituto Politécnico de 
Bragança, Portugal, from 14 to 17 of September of 2016. The Meeting 
was a forum for researchers’ debate and a privileged platform for 
presenting and discussing work lines in Electrochemistry as well as, to 
develop strategic partnerships with common objectives, taking into 





Sociedade Portuguesa de Eletroquímica 
A Sociedade Portuguesa de Eletroquímica (SPE) é uma associação 
científica, criada a 23 de Novembro de 1983, sem fins lucrativos, para 
o desenvolvimento da eletroquímica a nível nacional e internacional. A 
SPE tem cerca de 100 membros, englobando sócios a nível individual 
(professores, investigadores e estudantes de doutoramento) e sócios 
coletivos (empresas comerciais e indústrias). Atua na área de 
Investigação & Desenvolvimento no domínio da Eletroquímica 
promovendo a organização de reuniões científicas, cursos de 
formação, seminários e sessões de divulgação.  
O XXI Encontro da Sociedade Portuguesa de Eletroquímica é um 
evento anual organizado pela SPE, com o objetivo de aumentar a 
divulgação da atividade científica nas diferentes vertentes da 
Eletroquímica. O XVIII Encontro Ibérico de Eletroquímica resulta da 
cooperação com o “Grupo de Electroquímica” da Real Sociedad 
Española de Química, realizando-se periodicamente. 
A SPE atribui, anualmente, o Prémio Sociedade Portuguesa de 
Eletroquímica a um investigador de reconhecido mérito científico em 
Eletroquímica que tenha contribuído para o desenvolvimento desta 
Sociedade; e o Prémio Jovem Investigador em Eletroquímica da SPE, a 
atividades relevantes de um jovem investigador em Eletroquímica que 
contribuíram para a publicação de artigos em revistas internacionais 
de reconhecido mérito, na revista da SPE - Portugaliae Electrochimica 
Acta e de patentes.  
O projeto editorial Portugaliae Electrochimica Acta, uma publicação 
periódica, “open access”, sem custos para os autores, que permite a 
publicação de artigos científicos originais englobando aspetos teóricos 
e práticos da eletroquímica. Esta publicação está indexada a várias 
bases de dados internacionais (Elsevier Database / SCOPUS, 
Chemical Abstracts, SciELO Citation Index, ISI Thomson Reuters, 




Social Program / Programa Social 
 
• Visita à cidade de Miranda do Douro: Receção de boas-vindas aos 
participantes pela Câmara Municipal de Miranda do Douro - Capa de 
Honras; Passeio de Barco pelas arribas do Parque Natural do Douro 
Internacional; Visita guiada pelo centro histórico da cidade, com 
passagem pelo Museu da Terra de Miranda; Jantar do Encontro. 
• Visita à cidade de Bragança para acompanhantes dos participantes 
no Encontro: visita guiada pelo centro histórico e museus da cidade 
de Bragança. 
 
• Visita a la ciudad de Miranda do Douro: 
Recepción de Bienvenida a los participantes por el Ayuntamiento de 
Miranda do Douro – “Capa de Honras”; Crucero Ambiental por las 
Arribas del Parque Natural del Duero Internacional; Visita guiada por el 
centro histórico de la ciudad, con entrada en el Museo de la Tierra de 
Miranda; Cena del Encontro. 
• Visita a la ciudad de Bragança de compañeros de participantes en 




• Visit to the city of Miranda do Douro: Welcome reception to the 
participants by the Municipality of Miranda do Douro - “Capa de 
Honras”; Boat trip in Douro River at the Douro International Natural 
Park; Guided visit through the historic city center, including a visit to 
the Museum of “Terra de Miranda”; Meeting dinner. 
• Visit to the city of Bragança for accompagning persons of 
participants of the Meeting: guided visit through the historic city 
center and museums of Bragança. 
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The International Society of Electrochemistry was founded in 1949 by leading 
European and American Electrochemists to serve the growing needs of electrochemistry 
in becoming a modern scientific discipline. At that time only a handful of experts were 
assembled in the original CITCE (Comité International de Thermodynamique et 
Cinétique Electrochimiques). Since then the association has evolved and now 
comprises about 3000 individual members and more than 20 Corporate Members 
(teaching institutions, non-profit-making research organizations and learned societies) 
and Corporate Sustaining Members (industrial and commercial organizations). Its 
membership comes from more than 70 countries and is organized in over 40 regional 
sections. Both industrialized and developing countries from all five continents are 
represented. ISE is, therefore, a truly world-wide organization. ISE is a non-profit-making 
organization with its seat in Lausanne, Switzerland. 
ISE is an Associated Organisation of IUPAC. Website of the IUPAC Electrochemistry 
Commission 
ISE's objectives
• to advance electrochemical science and technology; 
• to disseminate scientific and technological knowledge; 
• to promote international cooperation in electrochemistry; 
• to maintain a high professional standard among its members. 
Reference: http://www.ise-online.org/geninfo/index.php
Sponsorships / Patrocínios 
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Bio-Logic Science Instruments SAS is a French 
designer and manufacturer of high performance 
laboratory research instruments and software. The 
headquarters are based in Seyssinet Pariset, France 
(close to Grenoble in the French Alps). 
Founded in 1983 by a CNRS researcher Yves Dupont 
and an industrial partner, Bio-Logic SAS has 
designed instruments for a variety of domains and 
applications: 
• Electrochemistry 
• Rapid-Kinetics, Spectroscopy & Photosynthesis 
• Battery & energy devices testing 
• Materials testing 
• Electrochemical Scanning systems 
• Electrophysiology 
www.bio-logic.info






























































































































Hasta	ﬁnales	de	 los	años	70	del	pasado	siglo,	 la	mayor	parte	de	 los	estudios	de	conduc:vidad	estuvieron	













the	 electrolyte	 to	 display	 its	 peculiari:es.	 Although	 there	 is	much	work	 done	 on	 non-aqueous	 solvents,	
water	 is	 by	 far	 the	most	 important	 of	 the	 ionizing	 solvents	 and	 the	most	 part	 of	 the	 knowledge	 about	





concentrated	 electrolyte	 solu:ons.	 More	 recently,	 advances	 in	 this	 ﬁeld	 were	 in	 the	 area	 of	 mixed	
electrolyte	solu:ons	of	rela:vely	high	concentra:ons	at	high	temperatures	and	pressures.	 	
For	 the	 evalua:on	 of	 ac:vity	 coeﬃcients,	 the	 Pitzer	 theory,	 which	 takes	 into	 account	 speciﬁc	 ionic	
interac:ons,	 has	 been	 widely	 used	 in	 studying	 electrolyte	 solu:ons	 behaviour.	 It	 arbitrarily	 separates	
electrosta:c	and	speciﬁc	short-range	interac:ons	and	enables	these,	expressed	as	virial	coeﬃcients,	to	be	
evaluated	for	single	electrolyte	solu:ons	and	these	values	can	then	applied	to	the	analysis	of	mixtures.	 It	
has	 been	 successfully	 applied	 to	many	 single	 and	mixed	 electrolytes	 in	 both	 aqueous	 and	 non-aqueous	
solu:ons	with	ionic	strengths	up	to	satura:on.	
Among	 various	 experimental	methods	 for	 the	measurement	 of	 the	 ac:vity	 coeﬃcients	 of	 electrolytes	 in	














DEMaC	–	Department	of	Materials	 and	Ceramic	 Engineering	and	CICECO	–	Aveiro	 Ins)tute	of	Materials,	Universidade	de	Aveiro,	
Portugal	
acbastos@ua.pt 
This	 communica:on	 gives	 an	 overview	of	 some	 lines	 of	 research	 being	 conducted	 at	 the	Department	 of	








ﬂowing	 therein.	 The	others	are	 simply	micropoten:ometric	 and	microamperometric	 sensors,	which,	 long	
before	 the	 ascension	of	 the	 scanning	 electrochemical	microscope,	were	 already	being	used	 to	 sense	 the	
chemical	 species	 involved	 in	 electrophysiological	 processes,	 in	 living	 :ssues	 or	 inside	 biological	 cells.	 In	
corrosion	these	techniques	provide	informa:on	about	the	localisa:on	of	anodes	and	cathodes	in	the	ac:ve	
electrode,	 their	 rates	 and	 also	 the	 local	 concentra:on	 of	 important	 species	 like	 dissolved	 O2,	 pH,	metal	
ca:ons	from	the	corroding	surface	and	ions	from	the	tes:ng	medium.	General	informa:on	is	given	on	how	
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Cris5na Delerue-Matos  
REQUIMTE/LAQV,	Ins)tuto	Superior	de	Engenharia	do	Porto	(ISEP),	Porto,	Portugal	
cmm@isep.ipp.pt  
Electrochemical	methods	are	highly-sensi:ve,	convenient	and	eﬀec:ve	tools	 for	 the	analysis	of	 important	
substances	in	the	environment,	foods	and	biological	samples.	The	development	of	disposable	(bio)sensors	
for	 in	 situ	 mono-	 and	 mul:-parametric	 control	 is	 a	 constant	 challenge.	 For	 this	 purpose,	 diﬀerent	
transducers	must	be	tested	to	develop	innova:ve	(bio)sensors	(e.g.	immuno-,	geno-	and	enzyma:c	sensors;	
molecular	imprinted	polymers	(MIPs)).	The	possibility	to	integrate	nanomaterials	in	the	sensors	allowed	the	
introduc:on	of	 novel	 strategies	 in	 (bio)sensor	 research	 by	 exploring	 their	 unique	 characteris:cs	 (such	 as	
increased	strength,	chemical	reac:vity,	conduc:vity,	...)	compared	to	the	same	material	with	larger	(micro/
macro)	dimensions.		
The	Grupo	de	Reação	e	Análises	Químicas	 (GRAQ)	 [1]	 is	 a	 research	group	 that	 is	 part	of	 the	 Laboratório	
Associado	para	a	Química	Verde	(LAQV)	from	REQUIMTE	[2],	and	has	a	strategic	research	plan	in	which	the	
development	 of	 (bio)sensors	 as	 alterna:ve	 analy:cal	 methodologies	 is	 a	 topic	 of	 major	 signiﬁcance,	
including	 the	 development	 of	 screening	 methods	 and/or	 the	 improvement	 of	 exis:ng	 conﬁrmatory	
methods	for	analytes	determina:on	based	on	the	principles	of	Green	Chemistry.	Electrochemical	methods	
contribute	 to	 the	 minimiza:on	 of	 environmental	 problems	 since:	 (a)	 electrons	 are	 intrinsically	 clean	
reagents;	 (b)	 most	 of	 the	 reac:ons	 may	 take	 place	 at	 room	 temperature	 which	 reduces	 energy	
consump:on;	 (c)	 the	 volume	 of	 solvents	 is	 low	 and	 in	 many	 cases	 aqueous	 buﬀers	 can	 be	 used;	 (d)	
electrochemistry	 is	 ﬂexible	 in	 the	 sense	 that	 it	 can	be	used	 to	 analyze	 inorganic,	 organic,	 or	biochemical	
substances;	 (e)	 the	 amount	 of	waste	 produced	 is	 small;	 (f)	 cost-eﬀec:veness	 can	 be	 raised	 because	 the	
necessary	equipment	and	opera:ons	are	usually	simple	[3].		





























target	 of	 the	 2015	 Paris	 Climate	 Conference	 (COP21).	 However,	 given	 the	 intermi\ent	 nature	 and	 the	
mismatch	between	energy	demand	and	supply,	large-scale	deployment	of	renewable	energies	such	as	solar	
and	wind	 requires	 us	 to	 develop	 advanced	energy	 storage	 solu:ons.	 Conver:ng	 renewable	 energies	 into	
storable	and	dispensable	hydrogen	fuel	through	water	spli^ng	represents	one	of	the	most	promising	and	
important	means	to	store	renewable	energies.		






(OER)	 has	 been	 inves:gated	 in	 detail.	 (2)	 photoelectrochemical	 water	 spli^ng.	 Nanostructured	
semiconductor	 photocathodes	 and	 photoanodes	 have	 been	 developed.	 Non-precious,	 earth-abundant	














(LB)	 or	 the	 electrosta:c	 Layer-by-Layer	 (LbL)	 techniques	 have	 the	 advantage	of	 the	 enhanced	number	 of	
ac:ve	sites	that	has	a	reﬂect	in	the	increase	in	the	intensity.	The	control	of	molecular	architectures	aﬀorded	
by	 these	 techniques	 can	 led	 to	 the	 development	 of	 a	 variety	 of	 devices	 where	 synergy	 is	 achieved	 by	
combining	dis:nct	materials,	including	organic-inorganic	hybrids2.	
In	this	work	combina:ons	of	phthalocyanines	or	conduc:ng	polymers	with	nanopar:cles	have	been	used	as	





Biosensors	 have	 also	 been	 developed	 by	 introducing	 enzymes	 in	 the	 sensing	 layer.	 For	 instance	 LB	 ﬁlms	
combining	phthalocyanines	and	amphiphilic	molecules	provided	biomime:c	environments	where	enzymes	
could	preserve	their	func:onality.	Detec:on	limits	as	low	as	10-8	mol.L-1	towards	phenols	were	a\ained.	
Finally,	 the	 performance	 can	 be	 further	 improved	 by	 construc:ng	 arrays	 formed	 by	 sensors	 with	
complementary	 ac:vity.	 The	 signals	 provided	 by	 the	 array	 analyzed	 by	means	 of	 chemometric	methods	
have	allowed	detec:ng	an:oxidants	present	in	complex	mixtures	such	as	wines	or	musts.	
References:	
1M.L.	 Rodríguez-Méndez,	 	 C.	 Medina,	 J.A.	 de	 Saja,	 C.	 Apetrei,	 R.	 Muñoz,	 Sensor	 arrays	 based	 on	 phthalocyanines:	 New	 developments	 on	
nanostructured	and	biomimetic	electrochemical	 sensors.	 In	Multisensor	 systems	 for	 chemical	analysis:	materials	and	 sensors.	Eds.	L.	Lvova,	D.	
Kirsanov,	C.	Di	Natale,	and	A.	Legin.	PAN	STANFORD	PUBLISHING.	Chapter	4,	70-109	(2012)	












Graphite	 has	 been	 the	 star:ng	 playorm	 for	 the	 top-down	 prepara:on	 of	 a	wide	 spectrum	of	 graphene-
based	 materials	 with	 diﬀerent	 sizes	 and	 shapes,	 like	 sheets,	 nanoribbons	 and	 ﬂakes.	 Among	 the	 many	
applica:ons	of	these	nanomaterials,	there	has	been	a	par:cular	interest	in	their	use	as	electrode	materials	
in	 electrochemical	 devices,	 such	 as	 biosensors,	 supercapacitors,	 solar	 cells	 and	 fuel	 cells.	 In	 this	 context,	
there	 has	 been	 a	 signiﬁcant	 interest	 in	 studying	 the	 electron	 transfer	 kine:cs	 and	 capacitance	 of	 these	










Recently	 we	 developed	 an	 electrochemical	 methodology	 to	 generate	 hydrophilic	 carbon	 clusters	 as	 the	
main	product	released	from	graphite4.	This	ﬁnding	provided	us	the	raw	material	to	inves:gate	their	intrinsic	

















Mul:sensor	 systems	 are	 sensor	 arrays	 that	 allow	 to	 perform	 analysis	 of	 various	 physical	 and	 chemical	
parameters	 in	 liquids	 with	 complex	 matrices.	 The	 sensor	 types	 most	 used	 are	 poten:ometric	 and	
voltammetric:	
-	 in	 voltammetric	 systems	 (typically,	 a	 three-electrode	 system),	 the	 sensor	array	has	a	 reference,	 counter	
and	several	working	electrodes,	usually	metals	and/or	metals	with	its	surface	chemically	modiﬁed,	allowing	
high	sensi:ve	electrochemical	determina:on	of	organic	molecules,	as	well	as	ions	[1,2].	
-	 in	 poten:ometric	 systems,	 the	 sensor	 array	 has	 a	 reference	 electrode	 and	 several	 indicator	 electrodes,	
usually	ion	selec:ve	electrodes	and/or	nonspeciﬁc,	low-selec:ve	chemical	electrodes	with	par:al	speciﬁcity	





can	 be	 also	 used	 as	 a	 unique	ﬁngerprint	 of	 each	matrix	 under	 evalua:on,	 rather	 than	only	 consider	 the	
individual	 informa:on	 about	 the	 nature	 of	 the	 studied	 compounds	 [4,5].	 Chemometrics	 has	 direct	
applica:on	in	mul:sensor	chemical	analysis	since	it	allows	to	establish:	experimental	design	of	the	assays,	
predic:on	models	 for	 qualita:ve	 and	 quan:ta:ve	 analysis,	 selec:on	 the	 best	 subset	 of	 sensors,	 iden:fy	
extreme	values,	extract	 the	most	possible	 informa:on	 from	the	 results	and,	as	well,	 interpret	 the	 results	
correctly	with	a	maximum	of	relevant	informa:on	[6].	
As	 an	 example,	 a	 poten:ometric	mul:sensor	 device,	 having	 two	 sensor	 arrays	 with	 the	 same	 20	 cross-
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Gene:cally	modiﬁed	organisms	(GMOs)	are,	 long	:me,	 the	subject	of	 intense	debate	 in	Europe.	The	 long	
term	eﬀects	of	 the	 intake	of	 food	 containing	GMOs	are	not	 known	and	has	 contributed	 to	 a	 concern	by	
consumers.	Currently,	the	 legisla:on	makes	 it	mandatory	to	 label	foods	containing	a	percentage	of	GMOs	
above	0.9%	[1].	Accordingly,	it	becomes	increasingly	important	to	develop	fast,	sensi:ve,	selec:ve	and	low	
cost	 analy:cal	 methods	 to	 detect	 the	 presence	 of	 unapproved	 GMO	 and	 compliance	 with	 the	 labelling	
regula:ons.		
Methods	 based	 on	 ampliﬁca:on	 of	 a	 speciﬁc	 DNA	 sequence	 and	 its	 subsequent	 hybridiza:on	 with	
complementary	probes	(genoassays)	are	currently	a	promising	strategy	as	alterna:ves	to	techniques	based	





the	determina:on	of	soybean	GTS40-3-2	event.	The	op:miza:on	of	 the	process	 is	cri:cal	 to	 improve	the	
performance	 of	 these	 devices.	 Thus,	we	 proceeded	 to	 op:miza:on	 of	 some	of	 these	 steps,	 namely:	 the	
inﬂuence	of	 concentra:on	and	 ra:o	of	 the	 thiols	used	 in	 the	 surface	of	MNPs	 (6-mercapto-1-hexanol:	6-
mercaptohexanoic	acid),	the	rela:onship	between	the	amount	of	MNPs	and	the	concentra:on	of	thiols,	the	
inﬂuence	of	heat	and	 the	presence	of	BSA	during	hybridiza:on.	The	 results	 showed	 the	assay	allows	 the	





















the	 fossil	 fuels	 because	 of	 the	 increasingly	 serious	 energy	 crisis	 and	 environmental	 contamina:on[1].	
Producing	H2	from	electrocataly:c	spli^ng	of	water	by	the	hydrogen-evolu:on	reac:on	(HER)	has	become	
a	research	focus	because	of	 the	high	eﬃciency	of	energy	conversion[2].	Pt	group	metals	are	the	state-of-
the-art	electrocatalysts	 to	generate	H2	with	high	current	density	at	 low	overpoten:al	 (η)	 in	acidic	media.	
However,	the	scarcity,	high	costs,	and	the	instability	of	Pt	limits	the	widespread	applica:on	for	the	HER[3].	
Recently,	 non-noble	 electrocatalysts	 have	been	widely	 studied	 showing	promising	 results	 but	much	work	
remains	necessary	to	decrease	the	overpoten:als	required	to	drive	eﬃciently	the	HER[4,5].		
Our	strategy	 to	achieve	 this	goal	was	 to	prepare	a	new	electrocatalyst	combining	carbon	materials	and	a	
polyoxometalate	 (POM).	 POMs	 are	 a	 unique	 class	 of	materials	 with	 diﬀerent	 proper:es	 and	 applica:on	
depending	 on	 their	 versa:le	 structures.	 One	 of	 the	 more	 important	 is	 their	 good	 proton	 and	 electron	
reservoir	abili:es.	The	novel	nanocomposite	was	fully	characterized	by	several	solid	state	techniques	which	





















printed	 electrodes	 (SPEs)	 characteris:cs	 and	 their	 applica:on	 in	 the	 produc:on	 of	 high	 versa:le	 and	
portable	sensors	is	currently	undergoing	a	widespread	growth.	Indeed,	SPEs	surface	can	be	easily	modiﬁed	
in	order	to	improve	their	selec:vity,	reproducibility,	stability	and	their	poten:al	for	mass	produc:on,	being	
considered	 excellent	 playorms	 for	 the	 development	 of	 novel	 biosensors.	 This	 work	 focuses	 on	 the	
construc:on	 of	 an	 electrochemical	 immunosensor	 for	 the	 quan:ﬁca:on	 of	 thyroxine	 (T4),	 a	 thyroid	
hormone	with	a	key	role	in	metabolism	regula:on.	Both	an	excess	and	a	deﬁciency	of	T4	levels	are	related	




crea:ng	 the	 appropriate	 linker	 between	 the	 golden	 surface	 and	 the	 an:-T4.	 Electrochemical	 impedance	
spectroscopy	 and	 cyclic	 voltammetry	 techniques	 were	 used	 for	 the	 modiﬁca:on	 procedure	 control	 and	








This	 work	 received	 ninancial	 support	 from	 FCT/MEC	 through	 national	 funds	 and	 co-ninanced	 by	 FEDER,	 under	 the	 Partnership	 Agreement	












Recent	years	have	seen	growing	 interest	 from	consumers,	 food,	cosme:cs	and	pharmaceu:cal	 industries,	
and	researchers	into	bee	products	and	the	ways	in	which	they	may	help	maintain	human	health.	Scien:ﬁc	
studies	have	a\ested	their	abundance	on	nutrients	and	bioac:ve	compounds,	especially	an:oxidants	such	
as	 phenolic	 compounds,	 so	 it	 is	 important	 to	 establish	 a	 rapid	 and	 reliable	 analy:cal	 method	 for	 the	
evalua:on	of	the	nutraceu:cal	value	of	bee	products.	
Taking	advantage	of	the	electrochemical	ac:vity	of	an:oxidants	compounds,	resul:ng	from	the	electronic	
delocaliza:on	 on	 the	 aroma:c	 nucleus,	 they	 can	 be	 easily	 oxidized	 at	 inert	 electrodes	 and	 therefore	 be	
subject	of	study	by	electrochemical	methods.	Its	overall	reducing	power	can	be	evaluated	within	food	and	




In	 the	 last	 years,	our	 research	work	has	been	 focused	 in	 the	establishment	of	a	 rapid,	easy	and	 low-cost	
tool,	for	the	evalua:on	of	the	electroac:ve	species	and	the	an:oxidant	capacity	of	some	bee	products	such	
as	 propolis	 and	 pollen,	 by	 using	 electrochemical	 methods	 like	 cyclic	 voltammetry	 and	 diﬀeren:al	 pulse	
voltammetry.	The	work	with	propolis	allowed	the	evalua:on	of	the	redox	proﬁle	and	the	quan:ﬁca:on	of	
the	 total	 an:oxidant	 capacity	 in	 Portuguese	 propolis	 from	 diﬀerent	 origins	 and	 poten:al	 ﬂoral	 sources	
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In	 this	 work,	 two	 sustainable	 sucrose-derived	 ac:vated	 carbons,	 denominated	 SC800	 and	 SH800,	 were	
applied	as	ORR	electrocatalysts;	the	eﬀect	of	their	textural	proper:es	–	speciﬁc	surface	area,	microporosity	
and	 morphology	 -	 on	 the	 electrocataly:c	 performance	 was	 evaluated.	 [5]	 Both	 ACs	 showed	 ORR	
electrocataly:c	ac:vity	 in	alkaline	medium,	with	similar	onset	poten:als	 (Eonset	≈	 -0.20	V	vs.	Ag/AgCl)	but	
higher	current	densi:es	for	SH800.	The	electrocatalysts	also	revealed	excellent	tolerance	to	methanol,	with	
SH800	 presen:ng	 inclusive	 greater	 long-term	 electrochemical	 stability	 than	 the	 state-of-the-art	 Pt/C	
electrocatalyst.	 In	 acidic	medium,	 the	ACs	also	 showed	ORR	cataly:c	ac:vity,	 although	with	modest	ORR	
performances,	but	making	them	promising	for	applica:on	in	proton	exchange	fuel	cells.		
Figure	 1.	 ORR	 results	 in	 alkaline	 medium:	 linear	 sweep	
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:mes	 higher	 than	 the	 correspondent	 to	 other	 possible	 systems.	 The	 rela:ve	 low	 atomic	 weight	 of	 S	 in	
comparison	with	other	elements	(e.g.	cobalt)	and	the	mul:-electron	transfer	reac:ons	in	the	pair	Li/S	are	at	
the	source	of	this	superior	theore:cal	performance	of	Li-S	ba\eries.	Nonetheless,	diﬀerent	kinds	of	issues	
such	as	 the	polysulﬁdes	 forma:on	 (causing	 the	shu\le	eﬀect	 in	 the	electrolyte),	 the	poor	conduc:vity	of	




the	 expansion	 phenomena.[1]	 Furthermore,	 a	 new	 approach	 based	 on	 the	 inverse-vulcaniza:on	 of	







based	 cathodes.[3]	 Here,	 we	 present	 new	 ﬁndings	 concerning	 the	 synthesis,	 characteriza:on	 and	
applica:on	of	sulfur	based	polymers	in	rechargeable	Li	ba\eries.	Using	cyclic	voltammetry	(CV),	it	is	shown	
that	 the	 synthesized	 S-networks	 preserve	 the	 fundamental	 electrochemical	 ac:vity	 of	 the	 elemental	 S.	
Using	 split	 test	 cell	 type	 devices,	 Li-S	 ba\eries	 were	 assembled	 with	 the	 produced	 S-networks	 in	 the	
cathodes	and	submi\ed	to	charge-discharge	cycling	studies	(see	Figures	1	and	2	below	presented).	Results	










Figure	 2:	 Ini:al	 discharge	 voltage	 proﬁles	 of	 Li-S	 cells	
assembled	with	 cathodes	 composed	 of	 elemental	 sulfur,	




























Nos	 casos	mencionados,	 a	 escolha	do	modiﬁcador	 e	do	:po	de	modiﬁcação	é	deﬁnida	pela	natureza	do	
analito.	 Por	 exemplo,	 para	 os	 compostos	 hidroquinônicos,	 foram	 elaborados	 muitos	 métodos	
eletroanalí:cos,	 envolvendo	 os	 eletródios	 quimicamente	 modiﬁcados	 –	 cada	 um	 com	 suas	 vantagens	 e	
desvantagens	[2	–	3].	 	A	elaboração	desses	métodos	enfrenta	várias	diﬁculdades,	como	indecisão	sobre	o	
mecanismo	 mais	 provável	 do	 desempenho	 do	 modiﬁcador	 concreto	 e	 a	 presence	 de	 instabilidades	
eletroquímicas	(oscilatória	e	monotônica).	Ambos	os	problemas	podem	ser	resolvidos,	com	o	auxílio	de	um	
modelo	matemá:co,	capaz	de	descrever	adequadamente	o	sistema	eletroanalí:co.		
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three	 stages:	 (i)	 electrodeposi:on	 of	 Pt	 layer	 on	 a	 Ti	 substrate	 that	 was	 (ii)	 covered	 by	 a	 TiO2	 ﬁne	 ﬁlm	
deposited	 by	 DC	 Magnetron	 Spu\ering	 technique,	 at	 constant	 pressure	 of	 0.8	 Pa	 and	 oxygen	 par:al	
pressure	 of	 0.08	 Pa,	 and	 (iii)	 annealed	 at	 400	 ºC.	 The	 structural	 (XRD)	 characteriza:on	 of	 the	 ﬁlms	was	






surface	 area	 and	 also	 promote	 the	 forma:on	 of	 porous	 TiO2	 ﬁlms,	 which	 is	 a	 key	 parameter	 in	 the	
electrodegrada:on	studies.	
The	 performance	 of	 Ti/Pt/TiO2	 as	 anode	 was	 evaluated	 in	 the	 electrodegrada:on	 of	 a	 model	 organic	
pollutant,	 an	 azo	dye,	 the	 acid	orange	7	 (AO7).	Assays	were	 run	 at	 0.1,	 0.25	 and	1	mA	 cm-2,	 using	AO7	
concentra:on	of	50	mg	L-1,	and	azer	6	h	assay	an	almost	complete	color	removal	(at	484	nm)	was	obtained.	
The	removal	of	the	organic	load	was	evaluated	through	determina:ons	of	chemical	oxygen	demand	(COD)	
































probados	para	 su	depuración.	Debido	a	 la	presencia	de	compuestos	y	 sustancias	químicas	 complejas,	 los	
tratamientos	biológicos	son	diáciles	de	aplicar	por	la	inhibición	de	la	ac:vidad	de	los	microorganismos	en	el	
medio,	disminuyendo	su	eﬁciencia,	por	lo	que	son	necesarias	operaciones	terciarias	para	con:nuar	con	el	
mismo	 (3).	 Existen	 tratamientos	 químicos	 como	 la	 coagulación,	 en	 donde	 se	 adicionan	 reac:vos	 como	
sulfato	de	aluminio	y	cloruro	férrico	(4),	los	cuales	causan	contaminación	secundaria	debido	a	las	reacciones	
que	presentan	en	el	medio	 (5);	 formando	en	ocasiones	 lodos	 tóxicos,	 generando	un	problema	adicional.	
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electrochemical	window	of	the	 ILs	was	evaluated.	 It	was	found	out	that	the	guanidine-based	 ionic	 liquids	
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Most	cancer	diseases	are	associated	with	the	presence	of	several	biomarkers,	as	the	proteins.	The	proteins,	
when	 overexpressed	 in	 biological	 ﬂuids	 could	 be	 used	 as	 poten:al	 diagnos:c	 or	 prognos:c	 markers	
indica:ve	 of	 disease	 states	 [1,2].	 Osteopon:n	 (OPN)	 is	 a	 phosphorylated	 glycoprotein	 and	 has	 been	
reported	as	a	poten:al	breast	cancer	biomarker,	 its	overexpression	may	be	indica:ve	of	tumor	forma:on,	
cancer	 progression,	metastasis	 and	 poor	 prognosis	 [3–6].	 An	 early	 diagnosis	 of	 the	 disease	 is	 of	 utmost	
importance	to	improve	the	pa:ent’s	survival	rate	and	therapeu:c	eﬃcacy,	as	well	as	to	monitor	the	disease	
recurrence.	 In	this	sense,	 it	 is	essen:al	 to	develop	new,	simple	and	cost-eﬀec:ve	methods	holding	a	high	
sensi:vity	and	reliability	for	the	simultaneous	detec:on	of	mul:ple	protein	disease	biomarkers	in	biological	
ﬂuids	[7].	The	electrochemical	mul:-aptasensors	arrays	has	recently	a\racted	a\en:on	for	the	detec:on	of	
various	 proteins	 disease	 biomarkers,	 due	 to	 their	 advantages,	 such	 as	 high	 sensi:vity,	 speciﬁcity,	 fast	
detec:on,	easier	experimental	procedures,	lower	cost	prepara:on	and	the	poten:al	for	miniaturiza:on,	as	
well	 as	 advantages	 of	 aptamers	 as	 bioreceptors	 elements	 such	 as	 high	 aﬃnity	 and	 speciﬁcity	 towards	 a	
speciﬁc	target,	easy	to	produce	and	synthesize,	good	stability	and	amenable	to	chemical	modiﬁca:on	[8–
10].	 This	 study	 describes	 the	 development	 of	 an	 electrochemical	 mul:-aptasensor	 array	 for	 the	
simultaneous	detec:on	of	human	OPN	using	 two	speciﬁc	aptamers.	To	enable	mul:plexed	protein	assay,	
the	RNA	and	DNA	aptamers	were	 immobilized	 in	 the	working	electrodes	of	 the	dual-screen-printed	 gold	
working	electrodes	(dual-SPGEs)	via	streptavidin-bio:n	interac:on	and	using	the	[Fe(CN)6]3-/4-	as	the	redox	
probe	 for	 cyclic	 voltammetry	 (CV)	measurements.	 The	 preliminary	 results	 herein	 report	 showed	 a	 good	
response	of	 the	mul:-aptasensor	 array	 for	 the	detec:on	of	human	OPN.	Moreover,	 the	DNA/RNA	mul:-
aptasensor	array	was	able	 to	 selec:vely	detect	human	OPN	 in	 the	presence	of	other	 interfering	proteins	
such	as	thrombin,	bovine	serum	albumin,	bovine	osteopon:n	and	lysozyme.	Considering	these	preliminary	





















Ítala Marxa,b, Nuno Rodriguesc,d, Luís G. Diasa,e, Ana C.A. Velosof,g, José A. Pereirah, Deisy A. 










h	 REQUIMTE-LAQV,	 Escola	 Superior	 Agrária,	 Ins)tuto	 Politécnico	 de	 Bragança,	 Campus	 Santa	 Apolónia,	 5300-253	 Bragança,	
Portugal.	




categories,	 although	 not	 being	 legally	 required,	 is	 recommended	 by	 the	 Interna:onal	Olive	 Council.	 This	
classiﬁca:on	is	based	on	the	organolep:c	evalua:on	of	nega:ve	a\ributes	usually	found	in	table	olives	(and	
their	 respec:ve	 brine	 solu:ons),	 performed	 by	 trained	 sensory	 panels.	 However,	 the	 training	 and	
implementa:on	of	such	panels	is	:me-consuming,	costly	and	has	some	drawbacks	like	the	low	number	of	
samples	that	can	be	assessed	per	day	as	well	as	the	intrinsic	degree	of	subjec:vity	of	the	evalua:ons	carried	
out	by	 the	 trained	panelists.	Besides	 the	percep:on	of	 sensory	defects	 (type	and	 intensity),	panelists	are	
usually	asked,	among	other	characteris:cs,	 to	assess	the	 intensity	of	basic	gustatory	a\ributes	(e.g.,	acid,	
bi\er	and	salty),	which	knowledge	 is	useful	 for	 table	olives	quality	 control.	 In	 this	work,	and	 for	 the	ﬁrst	
:me,	the	poten:al	use	of	a	home-made	electronic	tongue	for	discrimina:ng	standard	aqueous	solu:ons	of	
chemical	 compounds	 (obtained	with	mineral	water	 and	 in	 the	 concentra:on	 ranges	used	during	 sensory	
panels	training	sessions)	that	mimic	the	3	basic	tastes	is	evaluated:	tartaric	and	citric	acids	(0.01	to	2	g/L;	for	






internal-valida:on	 purposes).	 Furthermore,	 the	 poten:ometric	 signal	 proﬁles	 recorded	 by	 the	 electronic	
tongue	during	the	analysis	of	table	olives	and	respec:ve	brine	solu:ons	(40	diﬀerent	samples)	were	used,	
for	 the	 ﬁrst	 :me,	 to	 quan:ta:vely	 es:mate	 the	median	 intensity	 of	 the	 same	 gustatory	 a\ributes	 (acid,	
bi\er	and	salty)	perceived	by	a	sensory	panel	 (composed	by	8	trained	panelists)	during	the	simultaneous	
analysis	of	table	olives	and	brine	solu:ons.	The	results	showed	that	it	was	possible	to	establish	sa:sfactory	
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Re-synthesis	 of	 the	 LiCoO2	 electroac:ve	material	 extracted	 from	 the	 cathode	 of	 discarded	 ba\eries	was	
performed	as	a	recycling	strategy.	LiCoO2	powder	extracted	from	the	cathodes	of	a	low	(L)	and	high	(H)	state	
of	 health	 (SOH)	 discarded	 cell	 phone	 ba\eries,	 iden:ﬁed	 respec:vely	 as	 Li0.73CoO2	 and	 Li0.96CoO2	
compounds	by	Rietveld	x-ray	reﬁnements,	were	submi\ed	to	a	re-synthesis	process	composed	by	a	thermal	
decomposi:on	followed	by	a	solid-state	reac:on.	
The	 thermal	 decomposi:on	 of	 the	 Li0.73CoO2	 and	 Li0.96CoO2	 compounds	 at	 700	 oC	 produced	 Li1CoO2	 and	
Co3O4	 as	 reac:on	 products,	 at	 Co3O4	 concentra:on	 equals	 to	 33.5%	 and	 11.8%	 in	 wt,	 respec:vely	 [1].	
Further	 solid-state	 re-synthesis	 reac:on	 with	 Li2CO3	 at	 750	 oC,	 transformed	 the	 Co3O4	 into	 the	
stoichiometric	Li1CoO2	compound.	All	reac:ons	were	performed	in	controlled	O2	atmosphere.	
Figure	1a	shows	the	changes	in	the	LiCoO2	hexagonal	la^ce	parameters	with	the	processing	temperatures.	
The	 measured	 c	 parameter,	 higher	 for	 Li0.73CoO2	 than	 for	 Li0.96CoO2	 as-extracted	 compounds,	 and	 the	
inverse	behaviour	for	the	a	parameter,	is	an	eﬀect	of	the	electrosta:c	repulsion	between	the	O-Co-O	layers	
upon	Li	removal	[2].	The	a	and	c	parameters	for	the	Li1CoO2	originated	from	the	thermal	decomposi:on	of	




Fig.1.	 La^ce	 parameters	 for	
the	 as-extracted	 (25	 oC),	
thermal	decomposed	(700	oC)	
and	 re-synthesized	 (750	 oC)	
LiCoO2	compound	 from	the	L	
and	 H	 cathodes	 (a),	 the	
corresponding	 c/a	 and	 x-ray	
intensity	I(003)/I(104)	ra:os	(b).	
Figure	 2a	 shows	 the	 voltage	 proﬁles	 for	 the	 two	 re-synthesized	 Li1CoO2	 electrodes,	measured	 against	 a	
metallic	 Li	 anode	 in	 a	 LiClO4/EC:DMC	 electrolyte,	 as	 a	 func:on	 of	 the	 speciﬁc	 discharge	 capacity.	 Higher	
speciﬁc	charge	capaci:es	were	measured	for	the	electrode	manufactured	from	the	re-synthesized	L	cathode	
than	from	the	re-synthesized	H	cathode,	Figure	2b.	Under	charge-discharge	cycles	capaci:es	equals	to	130.0	









Fig.2.	 Voltage	 proﬁles	 as	 a	
func:on	 of	 the	 speciﬁc	 charge	
capacity	 for	 the	 L	 and	 H	 re-
synthesized	 LiCoO2	 cathodes,	 in	
the	 twen:eth	 charge-discharge	
cycle	 (a),	 cycling	 discharge	
capaci:es	measured	at	0.2C	rate	
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Foodborne	 illnesses	 are	 a	 worldwide	 public	 health	 issue	 and	 Salmonella	 is	 one	 of	 the	 most	 frequently	
occurring	 pathogens	 in	 food.	 The	 consump:on	 of	 contaminated	 food	 and	 water	 by	 pathogenic	
microorganisms,	 according	 to	 World	 Health	 Organiza:on	 (WHO),	 causes	 1.8	 million	 of	 deaths	 per	 year	
worldwide	[1].		
Analysis	of	Salmonella	 is	usually	based	on	culture	and	colony	coun:ng,	Polymerase	Chain	Reac:on	 (PCR)	
and	 immunological	 methods,	 which	 some:mes	 are	 combined	 in	 an	 a\empt	 to	 obtain	 more	 consistent	
results.	 These	methods	 have	 some	 disadvantages	 such	 as	 the	 need	 for	 intensive	work	 by	 experts	 and	 it	
takes	 up	 to	 7-10	 days	 for	 conﬁrma:on	 of	 posi:ve	 results	 [2].	 Because	 of	 alarming	 sta:s:cs,	 it	 is	 s:ll	
necessary	 to	 develop	 new	 applica:ons,	 methods	 and	 technologies	 for	 food	 safety,	 mainly	 in	 the	 :me	
consump:on	to	have	deﬁni:ve	results,	to	avoid	massive	contamina:on.		




because	 these	 sensors	 give	 real-:me	 measurements,	 with	 no	 requirement	 of	 labels	 or	 intermediaries,	
making	 the	 detec:on	 procedure	 more	 simple,	 with	 less	 variables	 to	 control	 and	 resources	 needs.	 The	
simplicity,	portability	and	ease	of	miniaturiza:on	of	poten:ometric	instrumenta:on	makes	this	an	a\rac:ve	
electrochemical	 technique	 to	 develop	 label-free	 immunosensors	 with	 enhanced	 poten:ali:es	 for	
applica:on	in	rapid	microbial	analysis.		
In	 this	 work,	 a	 label-free	 poten:ometric	 immunosensor	 for	 Salmonella	 typhimurium	 was	 designed	 and	
evaluated.	 The	an:gen-an:body	binding	event	 induces	 changes	 in	 the	diﬀusion	 layer	 close	 to	 the	 sensor	
membrane	and	triggers	a	membrane	poten:al	change,	which	can	be	measured	by	a	simple	poten:ometer	
in	 a	 small	 sample	 volume.	 To	 maximize	 the	 sensibility	 of	 the	 biosensor,	 were	 tested	 several	 support	
membrane	conﬁgura:ons	both	to	ensure	a	homogenous	distribu:on	and	high	concentra:on	of	an:body	on	
the	membrane	surface,	so	as	to	amplify	the	electrochemical	signal	related	to	an:gen-an:body	binding.	To	






























stable	 product	 with	 a	 commercial	 value	 [1].	 The	 leather	 produc:on	 process	 includes	 diﬀerent	 steps,	 in	
which	 large	 quan::es	 of	 water	 and	 chemicals	 are	 applied	 to	 the	 skins	 and	 the	 characteris:cs	 of	 the	
resul:ng	eﬄuents	vary	with	the	applied	process.	Although	conven:onal	biological	processes	are	the	most	
used	 in	 the	 treatment	 of	 tannery	wastewater,	 they	 are	 unable	 to	 perform	 the	 complete	 removal	 of	 the	
hazardous	 compounds	 [2].	 This	 study	 proposes	 an	 electrochemical	 solu:on	 for	 this	 problem:	 anodic	
degrada:on	using	diﬀerent	electrode	materials.	
The	samples	u:lized	in	this	study	were	collected	in	a	Portuguese	tannery	industry.	The	anodic	oxida:on	of	
the	 real	 tannery	 eﬄuents	 was	 performed	 in	 setups	 u:lizing	 diﬀerent	 anode	 materials:	 Setup	 A	 –	 two	
electrochemical	cells,	working	 in	batch	mode	with	recircula:on,	and	having	as	anodes	Ti/PtSnO2-Sb2O4	 in	
the	ﬁrst	cell	and	Ti/Pt/PbO2	in	the	second	cell;	Setup	B	-	one	electrochemical	cell,	working	in	batch	mode	
with	 recircula:on,	 and	 having	 as	 anode	 a	 boron-doped	 diamond	 (BDD)	 electrode.	 The	 eﬄuent	was	 ﬁrst	
clariﬁed	by	chemical	coagula:on	with	Fe3+	ions,	0.25	g	L-1,	and	submi\ed	to	anodic	oxida:on,	in	setups	A	or	
B,	for	a	period	of	8	hours.	The	charge	passed	in	both	setups	was	iden:cal.	The	eﬃciencies	of	the	sets	were	
tested	 by	 evalua:ng	 temporal	 varia:ons	 of	 chemical	 oxygen	 demand	 (COD),	 total	 and	 dissolved	 organic	
carbon	(TC,	DOC),	nitrogen-containing	compounds,	sulﬁde,	sulfate	and	Cr(VI).		
Although	chemical	coagula:on	is	eﬀec:ve	for	the	clariﬁca:on	of	tannery	eﬄuents,	the	pH	of	the	solu:on	
was	 found	 to	 be	 a	 crucial	 parameter	 to	 a\ain	 good	 removal	 of	 the	 organic	 and	 inorganic	 loads.	 In	 the	
electrochemical	 treatment,	 both	 setups	 present	 similar	 behavior	 in	 the	 COD,	 TC,	 DOC,	 total	 Kjeldahl	
nitrogen	(TKN)	and	ammonium	nitrogen	removal,	showing	the	possibility	of	using	metal	oxides	 instead	of	
BDD,	 which	 decreases	 the	 capital	 costs	 of	 the	 electrochemical	 process.	 In	 both	 setups,	 the	 COD	
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The	 Tex:le	 and	 Clothing	 industry	 is	 one	 of	 the	 most	 important	 sectors	 in	 the	 Portuguese	 economy,	
accoun:ng	 for	 10%	 of	 total	 exports,	 19%	 of	 employment	 in	 manufacturing	 and	 8%	 of	 turnover	 and	
manufacturing	 produc:on	 [1].	 The	 produc:on	 processes	 in	 the	 tex:le	 industry	 require	 intensive	 use	 of	





the	dyeing	process	and	ﬁnishing	of	 tex:les	 contain	 synthe:c	organic	dyes	and	other	 refractory	products.	
Although	 they	 do	 not	 contribute	 signiﬁcantly	 to	 the	 organic	 load,	 they	 are	 poorly	 biodegradable.	 It	 is	
therefore	 essen:al	 to	 develop	 treatments,	 which	 can	 allow	 the	 wastewater	 reuse.	 The	 electrochemical	
oxida:on,	with	boron-doped	diamond	anode	(BDD),	has	been	used	with	success	for	the	treatment	of	tex:le	




cycles,	 by	 repea:ng	 the	 sequence	 electrochemical	 treatment+reu:liza:on	 in	 new	 dyeing	 process.	 In	 this	
context,	it	was	studied	the	inﬂuence	of	the	electrolysis	opera:onal	condi:ons,	namely	the	applied	current	
density	 (2.5-20	 mA	 cm-2),	 on	 the	 treated	 eﬄuent	 characteris:c	 and,	 consequently,	 its	 inﬂuence	 on	 the	
dyeing	 quality	 of	 the	 co\on	 when	 the	 treated	 eﬄuent	 is	 reused	 in	 the	 dyeing	 bath.	 The	 co\on	 fabrics	






60	 and	 83%,	 being	 the	 highest	 removal	 obtained	 for	 the	 highest	 applied	 current	 density.	 Azer	 the	
electrochemical	 treatment,	 the	 inorganic	 ions,	 such	 as	 carbonate	 and	 sulfate,	 used	 in	 the	 co\on	 dyeing	
baths	remain	in	the	treated	eﬄuent.	Consequently,	it	is	not	necessary	to	add	them	to	the	new	dyeing	bath.	









treat	 tex:le	eﬄuents	and	reuse	them,	thus	reducing	the	 fresh	water	and	salts	consump:on	 in	 the	tex:le	
industry.	
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Early	accomplishment	of	pla:num	chemotherapeu:c	metallopharmaceu:cals	has	shized	to	non-	pla:num	
compounds	with	the	objec:ve	of	minimizing	side	eﬀects.	This	has	mo:vated	inorganic	and	organometallic	
chemists	 to	 search	 for	 other	 pla:num	 and	 non-pla:num	metallodrugs	 (e.g.,	 Sn,	 Ti,	 Au,	 Cu,	 Ru,	 Pd)	 that	
might	 exhibit	 a	 diﬀerent	 pa\ern	 of	 an:tumor	 speciﬁci:es	 and	 a	 more	 promising	 pharmacological	 and	
toxicological	 proﬁle,	 preferably	 against	 tumors	 that	 are	 responsible	 for	 high	 cancer	 mortality.	 Several	
organo:n(IV)	complexes,	par:cularly	the	carboxylate	deriva:ves,	have	demonstrated	interes:ng	an:cancer	
ac:vi:es.		
Metal	 based	 drugs	 can	 be	 ac:vated	 by	 reduc:on,	 a	 ma\er	 par:cularly	 relevant	 for	 pla:num(IV)	 and	
ruthenium(III)	metal-based	drugs	which	can	exist	 in	 inert	high	oxida:on	states	and	become	more	labile	 in	
their	 lower	 Pt(II)	 and	 Ru(II)	 oxida:on	 states.[1]	 A	 similar	 behavior	 has	 been	 proposed	 for	 diorgano:n(IV)	
compounds.[2]		
The	 study	 we	 now	 report	 presents	 the	 electrochemical	 behavior	 of	 dibutyl:n(IV)	 complexes	 of	 general	
formula	{[Bu2Sn(LnH)]2O}2	 (Ln	=	 (phenyldiazenyl)benzoic	acid	deriva:ves)	which	were	 inves:gated	by	cyclic	
voltammetry	at	a	Pt	disc	electrode	in	0.2	M	[nBu4N][BF4]/DMSO	solu:ons	and	at	room	temperature.	They	
exhibit	 two	well	 deﬁned	 irreversible	 reduc:on	waves	which,	 upon	 reversing	 the	poten:al	 scan	direc:on,	
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Although	 sodium	 and	 aluminum	 chloride	 ac:vity	 coeﬃcients	 are	 well	 known	 at	 298.15	 K	 for	 single	 salt	
solu:ons,	the	informa:on	provided	in	the	literature	is	s:ll	not	enough	to	calculate	the	ac:vity	coeﬃcients	
of	those	two	salts	when	dissolved	in	mixed	aqueous	solu:ons	[1].	
In	 this	 work,	 mean	 ac:vity	 coeﬃcients	 of	 sodium	 chloride	 were	 determined	 from	 poten:ometric	
measurements	in	galvanic	cells	without	liquid	junc:on,	with	silver-silver	chloride	electrodes	of	the	thermo-



































(CD	 2).	 Aiming	 to	 understand	 the	 poten:ality	 of	 this	 luminescent	 nanomaterial	 as	 ﬂuorescence	 sensors,	
cyclic	 voltammetry	 (CV)	 studies	 were	 performed,	 with	 emphasis	 on	 the	 LUMO	 energies	 and	 band	 gaps	
determina:on.	CV	analysis	were	conducted	in	a	standard	three-electrode	system	with	a	pla:num	sheet	as	
the	working	 electrode,	 a	 pla:num	wire	 as	 the	 counter	 electrode	 and	Ag/AgCl	 as	 reference,	 in	DMF	with	
tetrabutylammonium	 tetraﬂuoroborate	 as	 electrolyte.	 Fig.	 1	 shows	 selected	 voltammograms	 and	 the	
oxida:on	 and	 reduc:on	 peak	 poten:als	 are	 presented	 in	 Table	 1.	 For	 comparison	 purposes,	 the	 op:cal	









Fig.2 – UV-Vis (gray), excitation (orange, monitored at 460 nm)
and fluorescence (gray, λexc= 380 nm) normalized spectra of CD 1
in aqueous solution (0.1 mg mL-1).
Fig.3 – UV-Vis (yellow), excitation (blue, monitored at 460 nm)
and fluorescence (green, λexc= 380 nm) normalized spectra of
CD 2 in aqueous solution (0.1 mg mL-1).
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recorrendo	 ao	 uso	 de	 energia	 elétrica	 renovável,	 e	 ainda	 de	 biomassa	 liquefeita	 como	 fonte	 de	 carbono	
necessária	à	obtenção	de	monóxido	e	dióxido	de	carbono.	Trata-se	de	um	processo	inovador,	uma	vez	que	a	
adição	 dos	 produtos	 resultantes	 da	 liquefação	 de	 resíduos	 de	 biomassa	 ao	 eletrólito	 torna	 o	 processo	
menos	 dispendioso,	 do	 ponto	 de	 vista	 económico,	 que	 o	 processo	 patenteado	 de	 produção	 do	 gás	 de	
síntese	usando	elétrodos	de	graﬁte.	O	grande	desaﬁo	deste	trabalho	passa	por	aumentar	a	condu:vidade	
elétrica	da	biomassa	 liquefeita,	 iden:ﬁcar	eletrólitos	com	elevada	condu:vidade	elétrica	e	que	permitam	
ultrapassar	 a	 barreira	 da	 baixa	 condu:vidade	 da	 biomassa,	 e	 os	 líquidos	 iónicos	 surgem	 como	 uma	
alterna:va	aos	eletrólitos	comumente	u:lizados	(hidróxido	de	sódio	ou	hidróxido	de	potássio).	
O	 trabalho	experimental	 foi	 levado	a	cabo	num	eletrolisador	de	100	W,	sem	membrana	de	separação	de	
gases,	com	elétrodos	de	aço,	usando	diversas	soluções	de	eletrólito	e	o:mizando	as	condições	operacionais,	
tais	 como:	 concentração	de	eletrólito	a	u:lizar,	 concentração	do	 liquefeito	a	 adicionar	ao	eletrólito,	bem	
como	temperatura,	pressão	e	intensidade	corrente	aplicada	ao	eletrolisador.	Foram	avaliadas	as	principais	
saídas	do	processo,	tais	como	os	teores	de	monóxido	de	carbono,	dióxido	de	carbono	e	oxigénio,	bem	como	
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ﬂuid)	 and	 a	 nanomaterial.	 The	 ionanoﬂuids	 were	 prepared	 from	 the	 base	 ﬂuids	 1-butyl-3-
methylimidazolium	bromide,	[Bmim]Br,	and	1-butyl-3-methylimidazolium	tetraﬂuoroborate,	[Bmim]BF4,	and	
Ni,	Fe	and	CuO	nanopar:cles,	created	in	situ.		




































of	 high	 fructose	 corn	 syrup	 (HFCS)	 as	 a	 sweetener	 in	 processed	 foods,	 appeared	 on	 the	 focus	 of	 recent	
scien:ﬁc	 literature	 as	 an	 established	 cause	 of	 the	 obesity	 epidemics	 and	 a	 growing	 number	 of	 fructose-
correlated	diseases	and	condi:ons.	
Recent	 research	 shows	 that	 borate	 complexed	 with	 fructose	 provides	 an	 alterna:ve,	 :me-saving,	 and	






This	 apparatus	 proved	 itself	 to	 be	 very	 useful	 when	 studying	 interac:ons	 of	 an	 electrolyte	 and	 non-
electrolytes,	as	it	can	measure	the	whole	system	transient	response	using	a	pseudo-binary	approach	while	
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Cu(II)	complexes	 in	 two	diﬀerent	 tautomeric	 form	(keto	and	enol)	derived	 from	the	aroylhydrazone	Schiﬀ	













Authors	 are	 grateful	 to	 the	 Fundação	 para	 a	 Ciência	 e	 a	 Tecnologia:	 FCT	 (projects	 UID/QUI/00100/2013,	 PTDC/QEQ-ERQ/1648/2014	 and	








Souihli Slima,b, Nuno Rodriguesc,d, Luís G. Diasa,e, Ana C.A. Velosof,h, José A. Pereirai, Souheib 










j	 Laboratory	of	Separa)on	and	Reac)on	Engineering	 -	Laboratory	of	Catalysis	and	Materials	 (LSRE-LCM),	Escola	Superior	Agrária,	
Ins)tuto	Politécnico	de	Bragança,	Campus	Santa	Apolónia,	5300-253	Bragança,	Portugal		
* peres@ipb.pt 
Olive	 oil	 commercializa:on	 has	 a	 great	 impact	 in	 the	 regional	 economy	 of	 several	 countries	 including	
Tunisia.	 It	 is	 a	 high-value	 food	 product,	 quite	 prone	 to	 frauds.	 So,	 it	 is	 important	 to	 establish	 analy:cal	
techniques	 that	 can	 ensure	 labeling	 correctness	 regarding	 olive	 oil	 quality	 as	 well	 as	 its	 origin,	 namely	
concerning	 the	olive(s)	 cul:var(s)	used	 in	 the	produc:on,	which	 is	of	major	 importance	 for	monovarietal	
olive	oils.	Tradi:onal	analy:cal	techniques	like	those	based	on	chromatography	are	quite	expensive,	:me-
consuming,	not	portable	and	diﬃcult	to	implement	in-situ,	considering	the	usual	harsh	environments	of	the	




K232	 and	 K270	 ex:nc:on	 coeﬃcients)	 and	 on	 the	 organolep:c	 evalua:on	 carried	 out	 by	 a	 sensory	 panel	
parameters	 (according	 to	 the	 Interna:onal	 Olive	 Council	 direc:ves).	 The	 poten:ometric	 signal	 proﬁles	
recorded	 with	 the	 electrochemical	 mul:-sensor	 device	 during	 the	 electrochemical	 analysis	 of	 olive	 oils’	
hydroethanolioc	extracts	(≈	5	min),	coupled	with	linear	discriminant	models,	established	based	on	the	most	





(ii)	 	Quality	 level:	sensi:vi:es	of	91%	for	 leave-one-out	cross-valida:on	and	mean	sensi:vi:es	of	84%	for	
the	repeated	K-folds	cross-valida:on	(4	folds	with	10	repeats),	achieved	with	a	mul:variate	model	based	on	
the	informa:on	gathered	by	26	sensors	of	the	electronic	tongue.	 
Overall,	 the	 results	 show	 the	 sa:sfactory	 performance	 of	 a	 poten:ometric	 electronic	 tongue	 containing	
cross-sensi:vity	 lipid	membranes	 as	 sensors,	 which	may	 be	 tenta:vely	 a\ributed	 to	 the	 capacity	 of	 the	
electrochemical	 device	 in	 discrimina:ng	 olive	 oils	 with	 diﬀerent	 polar	 compounds	 contents,	 which	 are	
related	to	speciﬁc	sensory	a\ributes	of	olive	oils	such	as	bi\erness	and	pungency.	Furthermore,	the	present	




















acid)	 and	 ﬂavonoids	 are	 closely	 associated	 to	 its	 claimed	 biological	 proper:es	 such	 as	 an:oxidant,	
an:microbial,	an:-inﬂammatory	ac:vi:es	[4,6].	









Several	 propolis	 samples	were	 analyzed	with	 this	methodology	 and	 the	 results	 obtained	were	 compared	
with	the	an:oxidant	capacity	evaluated	by	several	tradi:onal	techniques	(spectrophotometric	methods).	In	























these	solvents	have	received	considerable	a\en:on	because	they	are	easy	 to	handle	 (stable	 in	air,	 cheap	
and	 safe)	 and	 show	good	quali:es	 as	 alterna:ve	media	 for	 electrochemically	 diﬃcult	 or	 environmentally	
hazardous	 processes	 [2].	 The	 main	 applica:ons	 that	 are	 being	 inves:gated	 are	 metal	 processing	 and	
electropla:ng	 at	 very	 nega:ve	 poten:als	 (where	 usually	 hydrogen	 evolu:on	 makes	 the	 processes	
impossible)	and	as	environmentally	benign	media	for	synthesis.	
The	Scanning	Vibra:ng	Electrode	Technique	(SVET)	 is	a	 technique	used	mainly	 in	 the	 life	sciences	 [3]	and	
corrosion	research	[4]	that	provides	the	distribu:on	of	ionic	currents	in	solu:on	by	the	measurement	of	the	
electrical	ﬁeld.	It	permits	to	map	the	currents	that	emerge	from	the	surface	of	an	electrode.	
This	 work	 presents	 the	 ﬁrst	 results	 ever	 reported	 using	 the	 SVET	 in	 DESs.	 The	 technique	 was	 used	 to	
characterize	four	diﬀerent	electrochemical	processes	in	a	eutec:c	mixture	of	choline	chloride	and	ethylene	























eﬀects,	 allowing	 to	be\er	understand	 their	 rela:on	with	 sensory	a\ributes	and	ac:ng	on	quality	 control	
and	 authen:city	 of	 food	 products	 [1,2].	 Although,	 several	 analy:cal	 methods	 are	 rou:nely	 used	 in	 the	
iden:ﬁca:on	and	quan:ﬁca:on	of	sugars	 in	 foods,	 in	general,	 these	methods	have	several	disadvantages	
such	 as,	 slowness	 of	 the	 analysis,	 high	 consump:on	 of	 chemicals	 and	 the	 need	 for	 destruc:ve	
pretreatments	 of	 samples.	 The	 development	 of	 new	 reliable	methods	 have	 been	 proposed	 [3]	 to	 avoid	
theses	 disadvantages	 and,	 in	 this	 follow-up,	 it	was	 decided	 to	 apply	 a	 poten:ometric	 electronic	 tongue,	
built	 with	 cross-selec:vity	 polymeric	 sensors	 that	 were	 selected	 considering	 the	 sensi:vi:es	 towards	
sugars,	previously	reported	[4].	The	analysis	of	sugars	(glucose,	fructose	and	sucrose)	in	this	study	aimed	to	
establish	an	analy:cal	methodology	and	mathema:cal	 framework	 to	quan:fy	 these	 compounds.	 For	 this	
purpose,	analyzes	were	performed	using	standard	solu:ons	of	ternary	mixtures	of	these	sugars,	by	applying	
an	 orthogonal	 experimental	 design	 to	 establish	 diﬀerent	 concentra:on	 levels	 [5].	 It	 was	 then	 made	 an	
exploratory	data	analysis	using	principal	component	analysis	to	verify	data	variability.	To	establish	a	mul:ple	
linear	 rela:onship	 between	 the	 concentra:on	 of	 sugars	 and	 the	 poten:ometric	 signals	 obtained	 by	 the	
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